Detecting HAB’s In the Gulf of M exico:
SOUTH FLORIDA Problems with atmospheric correction and shallow waters
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INTRODUCTION ATMOSPHERIC PROBLEMS

Har mful algal blooms (HAB) of ; o eh0399 <—SeaWiFS and shipboard water -leaving IS regocessmg/)// " ‘ /‘// -Aerosol typeggelected for the SeaWiFS and MODI S data
the toxic dinoflagellate Karenia brevis e ragllance match-up data (provided by S. : . e e A@A - differed significantly.
occur regularly in the Gulf of Mexico 2 eh0100 pel janai el de Sl sl S Sl ‘or‘ = '{ *MODI S epsilon values wer e higher than SeaWiFS values
: : ) o eh0800 team) agree well for all ECOHAB cruises T T : :
causing fish and marine mammal 5 eh1000 except eh0901 (28-30 August 2001) = ,” /I indicating that a bluer-rich, more appropriate aer osol model
L . . o0 eh0201 : e e
mortalities and human respiration % o R | : 4}2nn/w . : i sl was selected for the MODI S data.
Irritation. Bloom concentrations above . . / Tl e 2| L gl Y «Whether thisrepresents a case of aerosol epsilon ambiguity as
background levels (1-103 cells 1) % // > & eh1001 g b B W between SeaWiFS single-scattering epsilon and multi-
usually occur in late summer and fall S M’ o fv; al ’/ b /'// scattering epsilon models (Wang, 2004) or some other
most heavily along the central West S o e ey = 4 # E(_ The SeaWiFStrue color browse 3 o @g%? problem isnot known.
Florida Shelf (WFS). i - //A 490nm 7 510nm !ma}gefor ﬁBAliJigust .2001 o - ; i 45230nm 7 < i == 55255nm * How frequently this problem occursisalso unknown, and isa
Using shipboard radiometry, a method has been developed for v ; P 7 o e = ot e OlelE Oine = i e main concern if HAB’sareto be detected and quantified
classifying K. brevis populations with greater than 10* cells -1 based on low 7% i reg'oni\’}'astblanketeddbyia Iart%e dogl _ Pl accurately in the Gulf of Mexico.
backscattering-to-chlorophyll ratios (Cannizzaro et al., accepted). Chlorophyll . it e Se.:rsc.)seo;gesoggieasﬁéeﬁiioatﬁg%uﬁ T g/loco)lDlﬁTerra(reproci??h043i12_nligw(kzi%at? (- g . - Clear-water radiance flagswill be used for clear regions (e.g.
concentrations for positively identified blooms are then quantified using é@,é@ o T S ) sl St el e T Poorly corrected SeaWiFSnL () data moder ately affect L oop & Florida Currents) to identify similar aerosol-
fluorescent line height (FL H) data to avoid signal-to-noise problems common to Gl Tl B R * MODISand shipboard fafg'an“ﬁ measured in low- estimations of chlorophyll concentration that are based on correction problems along with inter comparison of SeaWiFS,
blue wavebands required by most chlorophyll algorithms. o T T Ty < Ty G T S0 ey g2 Sl gl el radiance ratios, but profoundly affect retrievals of Aqua and Terra scenesto ensurethat algorithm performance
Preliminary application of the classification technique to SeaWiFS data | R el e et et e sl e o clis D backscattering coefficients estimated directly from water - isnot degraded by calibration and atmospheric issues.
did not always provide consistent results (Hu et al., accepted). Why might this nLy (%) ship £ SpRarindiing e lacy SIgYEtE AN e

be??? We will exploretwo important reasons. 1) calibration/atmospheric
correction problemsfor satellite radiometric data and 2) chlorophyll
concentration and backscattering coefficient over estimationsin optically
shallow water s due to bottom reflectance.

A new technique for classifying optically shallow water s and

SHALLOW WATER PROBLEMS

S5 . . = B SoWi S (316007 ruecolor image Measured < Shipboard R () data (n=450) collected during . - <2 | <« Thefollowing classification criteria were developed to identify optically shallow watersfrom spacein order toimprove
quantifying chlorophyll concentrations and backscattering coefficients more Model four multi-year (1998-2001) field programs . e chlorophyll concentration and backscattering retrievalsin shallow coastal regions such asthe WFS.
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RCqiale AU CCE/ai (ECcentEChll cgb bofisehsiechliieqiang thaeen E)a?tgioned intSo wate?ccj)u?rr\]r? ;,i% tfz)tt)ovr\rl\ere sl o - » Using R,(412)/R,(670) asa surrogate for Chl and the spectral curvature about 555nm ((R,(412)* R, (670))/(R,(555)?)),
r eflectance spectra by optimization (Lee et al il shipboard R, (A) data wer e separated into “ optically deegp” (above upper dashed line) and “ optically snallow” (below
Yow . 1999) to estimate 555nm bottom reflectance - %ig ol lower dashed line) waters. The solid line was gener ated by fitting a quadratic polynomial regression function through
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log-transfor med data with bottom r eflectance contributions lessthan 25% at 555nm. The upper and lower dashed lines,
parallel to thissolid function, provided the lowest RM S error (0.406) for the blended chlorophyll concentrations (see
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contributions Cannizzaro and Carder, in prep.).

ALGORITHM DESCRIPTION

0.001 ‘ : :
<« Traditional empirical chlorophyll algorithms 1 10 100 below).
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A A T = % ! transformed data with 555nm bottom r eflectance £  Thistechnique offers advantages over alter native methods for estimating chlorophyll concentrationsin optically shallow waters.
1599 " S 26} i 1'0 contributions less than 25% and then applied to N Whileremoval of bottom reflectance via optimization (Leeet al., 1999; Carder et al., 2000) has been proven successful, thistechnique
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. | | | | | . , 0.01 ; significantly overestimated for all band ratios Since backscattering coefficients are typically derived directly from R (A) valuesinstead of from reflectanceratios, I Classifying the data according to the criteria
. R Kb Median R, (A) for Chl’s: L o (R .(\)/R. (555)) examined (see Table below). bottom reflectance causes greater over estimationsin backscattering compared to chlor ophyll concentrations: developed above, optically shallow R, (555)
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o «, K. ifi);e"'s 1/18/05}7' = M _ X brewie g Slchile) L o > Collection of additional field data in shallow watersand K. brevis blooms. Recent field and MODI S data wer e collected with Dr. Chuanmin Hu and Dr.
Bl . | . e e sv () o 7y ﬁfi / -0.400 Stat"i” i (Couggsé'o‘()) (;%/g ﬂ%/ezrogosu Isulp r?eyr gcr)rs\tai?w Frank Muller-Karger (USF) and Dr. Cynthia Heil (Florida Fish and Wildlife Resear ch I nstitute) on the WFS (19 January 2005) during a red tide event.
0.01 0.1 1 1 0ol e 0] 1 10 100 T AR T o . T medium to high » Continued collaboration with Dr. Chuanmin Hu and Dr. Cynthia Heil
Chl (mg m ; L - ! - : _ : aA Gt :
" : _(_ 90 M S e . ) ' 3 173000 4.21 concentrations of Karenia  » Application of HAB classification techniqueto
K. brevis blooms exhibit low chlorophyll- Similar patterns are observed when ~0.100 4 248000  2.56 brevis. «Examinetheinter-annual spatial and temporal variability of chlorophyll concentrationsfor past blooms and background phytoplankton populations
specific particulate backscattering 0,,(550) and Chl were estimated semi- 5 340000  6.84 in order to better understand the contribution of K. brevisto annual primary productivity and carbon sequestration in the Gulf of M exico,
coefficientsrelative to high-chlorophyll, analytically from shipboard R () data 0000 T — «Determine the response of K. brevis blooms (i.e. size, frequency, and duration) to short-term climatic events such as El Nifio, and
diatom-dominated estuarine blooms. (Carder et al., 1999) indicating that 0.0 | : e Predict future blooms and through coordination with existing state monitoring programsto target discrete sampling locations mor e accur ately.
« Model results (not shown) indicate that satellite radiometric data (SeaWiFsS and oo g In situ Chl (ug/L)
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